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(57) [Abstract] 

[Objective] 

To present a composition component which is used for 
enzymatic measurement of potassium ion concentration which 
does not require the sodium ionic bond agent , but is 
superior in workability, quantitative behavior, and 
accuracy. 

[Constitution] 

Potassium ion measurement composition which contains urea 
amide lyase , urea , adenosine triphosphoric acid or its 
salt , bicarbonate ion and magnesium ion. 

[Effect (s) ] 

Because urea amide lyase does not operate on the sodium 
ion, and is not effected by the sodium ion, the potassium 
ion in the specimen can be measured accurately. 

[Claim(s) ] 

[Claim 1] 

A composition for potassium ion measurement composition 
wherein there are (a ) urea amide lyase , (b ) urea , (c ) 
adenosine triphosphoric acid or its salt , (d ) bicarbonate 
ion, and (e ) magnesium ion. 

[Detailed Description of the Invention] 

[0001] 

[Field of Industrial Application] 



This invention is related compositions that are used to 
measure potassium. 

The measurement for potassium ion in the body' s fluid, 
gives significant clinical meaning, namely, information 
about acute renal failure and chronic renal failure or 
other kidney diseases, idiopathic [arudesuteron ] symptoms 
and other useful information pertaining to secondary 
[arudesuteron ] symptoms or other endocrine disorder 
symptoms . 

[0002] 

[Prior Art] 

Until recently, the flame brightness meter method and the 
chemical measurement method, and the ion selection 
electrode method etc have been used as measurement methods 
of metal ion, including potassium ion in body fluid. 

But, because the flame brightness meter method operation 
was problematic, treatment capacity of the specimen became 
an issue. 

There is a problem for the chemical measurement method that 
in addition to the procedure being complicated, the 
accompanying experimental drugs are expensive and in 
clinical investigations, have hardly been used. 

The comparative operation is simple for the ion selection 
electrode method, but because of electrode degradation when 
measuring, problems occur because of deviation generation. 

In addition, recently, the measurement method of potassium 
ion with the enzymatic method is reported. (Clin.Chem 
.1989/35:817-820, Japan Unexamined Patent Publication Hei 
1- 503596 Disclosure ) . 

Pyruvic acid kinase uses activation by potassium ion for 
this method 

But, pyruvic acid kinase is activated in same way as 
potassium ion even with the sodium ion. 

Therefore, in body fluid, in order to reduce the influence 
of sodium ion which exists in large amounts in comparison 



with the potassium ion, there was a problem that 
necessitated the addition of expensive sodium binder . 

[0003] 

[Problems to be Solved by the Invention] 

The goal of this invention, in keeping with the above- 
mentioned conditions, is to provide a composition which is 
used for enzymatic measurement which does not require a 
sodium ionic bond agent, but is superior in operability, 
quantitative behavior, and accuracy. 

[0004] 

[Means to Solve the Problems] 

These inventors' diligent investigation was conducted using 
a method which measures potassium ion concentration in a 
test agent with, the urea amide lyase activated by the 
potassium ion , but by the sodium ion, a finding 
illustrating a superior characteristic. 

Therefore, by utilizing urea amide lyase , without using a 
sodium ionic bond agent , potassium ion concentration in 
body fluid can be measured simply and accurately with high 
sensitivity, thus producing the invention. 

[0005] 

Namely, this invention is a composition for the measurement 
of potassium ion wherein there is included (a ) urea amide 
lyase , (b ) urea , (c ) adenosine triphosphoric acid or 
its salt , (d ) bicarbonate ion and that (e ) magnesium 
ion. 

[0006] 

Urea amide lyase (URL) acts as a catalyst in this 
invention for the following reaction. 



[Chemical Formula 1] 



URL 



URL 



7P77>lft + ADP 



K\ Mg 



[0007] 



In measuring the potassium ion within the experimental 
materials by using the composition for measuring this 
invention's potassium ion with the existence of potassium 
and magnesium ion within the experimental materials, use is 
made of urea amide lyase in urea, the substrate, 
bicarbonate ion and ATP. 



The origin of the urea amide lyase, used for this 
invention, is not especially limited. 

The urea amide lyase found in single cell green algae , 
yeast , other microbial , can be used, but that originating 
in the Genus Saccharomyces , or Genus Candida are ideal. 



Sodium bicarbonate , lithium bicarbonate or other 
bicarbonate ion is used as the bicarbonate ion. 

You cannot use potassium salt as the bicarbonate ion. 

Magnesium sulfate , magnesium chloride or other magnesium 
salts is used as the magnesium ion , . 



The means for measuring the generated ammonia consists of 
the following methods: with the existence of a-keto 
glutaric acid and NADH or NADPH, a method which uses 
glutamic acid dehydrogenase and measures the ammonia by the 
reduction in absorption of the ultraviolet portion, and a 
method, with the existence of glutamine and ATP, using 
glutamine synthetase and the glutamine oxidase in glutamine 
and measuring the hydrogen peroxide which generates the 
ammonia, and the method using salicylic acid, sodium 
hypochlorite, and sodium nitroprusside measuring 



[0008] 



[0009] 



[0010] 



indophenol which creates the ammonia, using the light 
absorption at 560nm, and a method which directly measures 
ammonia from an ammonia electrode. 



[0011] 

The enzyme concentration which is used for the measurement 
of urea amide lyase used in this invention is not 
especially controlled by a concentration appropriate for 
measurement, but normally its appropriate use is in the 
range 0.01 - 10 U/ml . 

The concentration which is used for urea, adenosine 
triphosphoric acid or its salt , bicarbonate ion or 
magnesium ion is not especially controlled for a 
concentration appropriate for measurement, butt the urea 
that is usually used is in the range of 1 - 500 mM , and 
the adenosine triphosphoric acid or its salt is ideally in 
a range of 0.1 - 10 mM . 

Bicarbonate ion is usually 5 - 500 mM, and the ideal range 
for magnesium ion is 1 - 100 mM . 

[0012] 

The pH of this invention's composition for potassium ion 
measurement is ideally maintained at pH 6-8 by a buffer or 
more preferably by a substance that does not contain any 
potassium. 

A list might comprise for example, triethanolamine buffer , 
GOOD buffer , and tris buffer. 

[0013] 

Reagents of this invention , according to demand, might 
include a boundary surfactant , antiseptic , stabilizer , 
enzyme activator. 

A nonionic surfactant is appropriate for a boundary 
surfactant . 

NaN 3 or antibiotic is appropriate as an antiseptic. 



Without being especially limited, if it shows effectiveness 
as a stabilizer or enzyme activator, albumin and magnesium 
ion can be cited. 



[0014] 



The conditions under which measurement of the potassium are 
taken using the composition of this invention, is not 
especially controlled, but the. reaction temperature should 
be between 20 - 40 deg C, preferably 25 deg C or is 30 deg 
C. 

An appropriate reaction time is between 1-10 minutes. 

For the measurement wavelength, when using in the vicinity 
of 340nm or a dye, it is desirable that the measurement be 
taken in the A max vicinity of the dye that is colored. 

[0015] 

[Working Example (s) ] 

Below, this invention is explained in detail with Working 
Examples . 

Working Example 1 



It measured potassium ion concentration in a specimen by 
the below-mentioned measurement method making use of the 
below-mentioned reagent . 

















reagent 


















[torisu ] 
Buffer 

solution (pH 
8. 0) 


0.05 M 








Ureaamidoriaaze ( sak 


caromaisesu origin] 


0.2 U/m 
















Urine urea 


200 mM 

















[adenoshin ] 
Three 

triphosphoric 
acid sodium 
salt 


1 mm 
















* magnesium 
sulfate 


10 mm 
















Heavy sodium 
bicarbonate 


4 mm 












Gurutamin acid 
dehydrogenase [puroteusu 
origin] 


100 U/m 
















a-keto 

glutaric acid 


1 nun 
















NADPH 


0.5 mM 



[0016] 



Measurement method 



Assume 10 steps diluent and blood serum 10 steps diluent of 
potassium chloride aqueous solution lOmM as specimens 
respectively, extract each IOOjjI react for 5 minutes at 
30 deg C by adding the above-mentioned reagent 3ml , and 



require a time course at 340 nm (behavior where enzymatic 
reaction advances by measured wavelength ) with an 
absorbance change of 1 minute . 

Furthermore, blank used distilled water in place of the 
potassium ionic test solution . 

[0017] 

Figure 1 showslO mM potassium chloride aqueous solution and 
time course of the blood serum specimen . 

Dilution linearity of the blood serum specimen is shown in 
Figure 2 . 

Dilution linearity of 10 mM potassium chloride aqueous 
solution is shown in Figure 3. 

As is clear from Figures 1 ~3, even using the potassium 
chloride aqueous solution, or the blood serum , as a 
specimen, without using sodium ionic bond agent , potassium 
ion can be measured accurately and simply in a short time . 

[0018] 

Comparative Example 1 

The potassium ion concentration in the specimen was 
measured by the following measurement method making use of 
the following reagent . 



reagent 




























[torisu ] Lis buffer 


0.05 M 








pyruvate kinase ( rabbit muscle origin) 


0.5 U/m 























phosphoenolpyruvic 
acid 












1 mM 




















[adenoshin ] syn 
disodium phosphate 


6 mM 


















Hydrochloric 
magnate 


5mM 














Lactic acid 
dehydrogenase 
(microbe origin)l 


lOU/m 


















NADH 


0 


5mM 



Measurement method 



With a 10 step diluent pf potassium chloride aqueous 
solution as the specimen, , each 40 \il and adding 3,2ml of 
the reagent, react for 5 min at 30 degrees, seeking an 
absorbance change in 1 minutes for 340nm. 

Furthermore, blank required distilled water in place of the 
inspection solution containing potassium. 

[0019] 

Figure 4 shows the dilution linearity of 10 mM potassium 
chloride aqueous solution. 

Figure 5 shows the absorbance change when the sodium 
chloride aqueous solution is designated as the specimen. 



In addition, Figure 6 shows the absorbance change when 
sodium chloride is designated as the specimen for 
measurement in Working Example 1. 

As is clear from Figure 4 ~6, with the method which uses 
conventional pyruvic acid kinase, the absorbance changes 
with sodium salt , but in this invention without any effect 
from sodium salt , the potassium ion in specimen can be 
measured. 

[0020] 

[Effects of the Invention] 

By using this invention's composition for measuring 
potassium ion in a specimen , without using a sodium ionic * 
bond agent , it is possible to quantify in a short time 
accurately and simply. 

[Brief Explanation of the Drawing (s) ] 

[Figure 1] 

10 mM potassium chloride aqueous solution and time course 
of the blood serum specimen are shown. 

[Figure 2] 

Dilution linearity of the blood serum specimen is shown. 
[Figure 3] 

Dilution linearity of the 10 mM potassium chloride aqueous 
solution is shown. 

[Figure 4] 

Dilution linearity of thelO mM potassium chloride aqueous 
solution is shown. 

[Figure 5] 

Absorbance change is shown with the sodium chloride aqueous 
solution . 



[Figure 6] 



Absorbance change is shown with the sodium chloride aqueous 
solution . 
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